This paper examines the relationship between enterprise characteristics, capital structure and operational performance among a sample of 592 companies listed on the Vietnamese stock exchange during the three years 2012-2014. Whilst most previous studies in this area have used multiple regression as the main method of analysis, the paper follows the examples of Titman and Wessels (1988) and Chang et al. (2009) and adopts a structural equation modeling (SEM) approach. Specifically, path analysis was employed to analyze simultaneous relationships among the various variables. The results suggest that for listed enterprises in Vietnam, operational performance has a negative effect on both of the measures of capital structure considered, namely long-term debt/total assets ratio (LDR) and short-term debt/total assets ratio (SDR), while the extent of state ownership has a positive effect on LDR and enterprise age has a positive effect on SDR only. The ratio of long-run to total assets affects the two capital structure measures in opposite ways: the effect is positive on LDR and negative on SDR. The evidence was considered to be inconclusive on the question of direction of causality between operational performance and LDR.
INTRODUCTION
During the half-century or so since the introduction of the Modigliani and Miller (1958) theorem, considerable theoretical and empirical research has been conducted into the question of whether a firm's capital structure (leverage) has an impact on its performance, and if so what is the precise nature of this impact. For a small sample of this literature, see Baxter (1967) , Jensen and Meckling (1976) , Bradley et al (1984) , Myers and Majluf (1984) , Ross (1988) , Stiglitz (1988) , Williamson (1988) , Harris and Raviv (1991) , and Margaritis and Psillaki (2010) . The weight of evidence appears to favor the proposition that in a variety of circumstances leverage does affect firm performance.
In recent years research in this area has tended to revolve around a second focal question, namely "what might be the determinants of observed variations in leverage across firms, industries, and economies?". Examples include studies by Meyers and Majluf (1984) , Titman and Wessels (1988) , Rajan and Zingales (1995) , Hall et al. (2004) , Chang et al. (2009) , and Margaritis and Psillaki (2010) .
A number of authors have extended the above literature, which focused mainly on developed economies, to take account of issues and factors of particular relevance to developing and transition economies. These include Majumdar and Chhibber (1999) Vu (2003) and Doan (2010) analyzed companies listed on Vietnamese stock market. Although they are far less numerous than unlisted companies (most of the latter are SMEs), listed companies account for a larger share of economic activity while the small business sector produces only about 25% of GDP.
This study represents an effort to update the analysis of Vu (2003) and to complement the coverage of Nguyen and Ramachandran (2006) , in that it investigates the determinants of leverage among the companies listed on both the Hanoi and the HCMC stock exchange during the period 2012-2014. In addition, the study also consider an issue which received little attention in the earlier studies, namely the possible effect of leverage on firm performance. It is plausible that a firm's long-term debt level may be largely a result of its strategic or long-range considerations which tend to evolve relatively slowly. If this were to hold in practice, long-term debt would exert at least a contributing influence on the firm's operational performance.
RESEARCH QUESTIONS
By contrast, it is probably more natural to think of short-term debt as a residual response to, rather than a driver of, operational performance.
METHODOLOGY

Data sources
Data on firm characteristics were obtained from the stockbroker website http://stoxvn.stox.vn/ for 592 companies listed on the Vietnamese stock exchange over the period 2012-2014. Data were available for the following variables: firm age since establishment to 2014, sale revenue (in billions of Vietnamese dong), before-tax profit, long-term assets, total assets, short-term debt, long-term debt, and ratio of state ownership to equity.
Data definition and measurement
The main variables are defined and measured as follows.
 Operational performance is measured as: Return on assets (ROA) = Before-tax profit / Total assets  Long-term assets ratio (LAR) = Long-term assets / Total assets  Short-term debt ratio (SDR) = Short-term debt / Total assets  Long-term debt ratio (LDR) = Long-term debt / Total assets  Firm size is measured as the natural log of total assets Business risk is proxied by the natural log of the standard deviation of profit over time.
Methods of analysis
Whilst most previous studies in this area have used multiple regression as the main method of analysis, in this paper we follow the examples of Titman and Wessels (1988) Fit indices for Model 1 are all satisfactory. However, inspection of the regression weights for this model (see Table 3 ) reveals that some of the postulated paths are insignificant. For example, the probability of Type I error in accepting the path from Ln_age to LDR is 46,8 per cent, suggesting that an enterprise's age did not have any impact on its long-term debt ratio. Another clearly insignificant path is the one from Ln_age to ROA (probability of Type I error = 33.7 per cent). 
RESULTS AND DISCUSSION
Descriptive statistics
Deriving alternative models and model selection
By deleting from Model 1 paths which are clearly insignificant we derive Model 2. Table 4 compares the fit indices of these two models (as well as of Model 3, to be discussed below). The indices shown suggest that the loss in explanatory power in going from Model 1 to the more parsimonious Model 2 is relatively minor, compared with the gain in parsimony. Thus, Chi-square / df increase from 1.166 in Model 1 to 1.338 in Model 2. The figures for TLI, RMSEA and PCLOSE also suggest that Model 2 is a similarly fit for the data as Model 1.
As alternatives to Models 1 and 2, we also consider a series of models based on Model 1, but with the direction of the path between ROA and LDR reversed, so that the causality is now assumed to run from LDR to ROA. By eliminating clearly insignificant paths from the resultant model we obtain Model 3; see Figure 2 . The overall fit statistics for Model 3 are slightly better than those of Model 2, as can be seen from Table 4 . However, the squared multiple correlation (SMC), which is analogous to R 2 in linear regression analysis, for LDR is lower in Model 3 (0.32) than in Model 2 (0.40). This is offset by a rise in the SMC for ROA, which is 0.29 in Model 3 and 0.20 in Model 2. On the evidence available we do not feel there is sufficient justification for favouring either of these two models over the other. 
Implications of Models 2 and 3
The main difference between these two models is the assumed direction of the path between ROA and LDR. Model 2 assumes causality runs from ROA (operational performance) to LDR, whilst Model 3 assumes it runs in the opposite direction. Apart from this difference, the two models produce very similar estimates and implications. Estimates presented in Table 5 for Model 2 and Table 6 for Model 3 are standardized regression weights, and are analogous to the slope coefficients in conventional regression analysis. In the current context, however, they indicate for each standard deviation of change in the explanatory variable, how much (in terms of standard deviation) the dependent variable would change. The estimates suggest that for listed enterprises in Vietnam, operational performance tends to have a negative effect on debt ratios. This is consistent with the findings of Nguyen and Ramachandran (2006) for Vietnam and previous authors for other countries.
The results for both models suggest that the extent of state ownership has a positive effect on LDR. Again, this accords with Nguyen and Ramachandran (2006) , who pointed out that stateowned enterprises (SOEs) in Vietnam tend to receive more favourable treatment from state-owned commercial banks which represent the bulk of the banking sector. In both models, sale growth has a positive effect on both LDR and SDR, while enterprise age has a positive effect on SDR only. The long-term assets ratio affects the two measures of capital structure in opposite ways: positive effect on LDR and negative effect on SDR.
CONCLUSIONS
This paper investigates the relationship between enterprise characteristics, capital structure and operational performance among a sample of 592 companies listed on the Vietnamese stock exchange during the three years 2012-2014. The results suggest that operational performance has a negative effect on both of the measures of capital structure considered, namely long-term debt/total assets ratio (LDR) and short-term debt/total assets ratio (SDR) for listed enterprises in Vietnam, while the extent of state ownership has a positive effect on LDR. Enterprise size and business risk have no clear effect on LDR and SDR, while enterprise age has a positive effect on SDR only. The ratio of long-run to total assets affects the two capital structure measures in opposite ways: the effect is positive on LDR and negative on SDR. The evidence was considered to be inconclusive on the question of direction of causality between operational performance and LDR. It will be useful in future research how different economic and institutional factors impact on capital structure as well as enterprise performance.
